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FOREWORD

The Conference on naltrexone reported here represents another step in a
carefully designed plan to develop better treatment methods for opioid
dependence. The early theoretical foundations for the use of antagonists
were laid down by Abraham Wikler in 1955, when he postulated that physical
dependence on opioids provided a continually recurring “synthetic” need
that was readily satisfied by the use of opioids, that withdrawal pheno-
mena could be conditioned to environmental stimuli, and that such condi-
tioning played an important role in relapse to drug use long after drug
withdrawal was completed.

A decade elapsed before these views on the role ofopioids in the reinforce-
ment of drug seeking behavior and of conditioning could be applied to
treatment in a practical way. In a series of papers, beginning in 1965,
William Martin and his co-workers at the Addiction Research Center at
Lexington, Kentucky, presented the clinical pharmacology of cyclazocine,

a long-acting, orally effective narcotic antagonist, and suggested the ways
in which drugs like cyclazocine might be used in treatment. In essence,
Martin and his colleagues pointed out that cyclazocine would block the
effects of acutely administered opioids, that when cyclazocine was given
daily even chronicopioiduse would not produce physical dependence, that
tolerance did not develop to the antagonistic effects of cyclazocine,

and that cyclazocine itself (while not as aversive as nalorphine), was not
a drug likely to be abused. Thus, chronically administered cyclazocine
had the potential of 1) blocking the positive reinforcement of drug seek-
ing behavior permitting extinction to occur; 2) preventing the development
of physical dependence, thereby eliminating relief of withdrawal as a
source of reinforcement; and 3) preventing readdiction, permitting the
phenomena associated with protracted withdrawal to undergo a gradual reso-
lution. Lastly, the use of antagonists might prevent death from narcotic
overdosage even if it did not eliminate drug seeking behavior.

The question of whether opioid addicts would voluntarily accept treatment
with a drug like cyclazocine, which promised nothing other than to prevent
them from feeling the effects ofopioiddrugs, was quickly answered. Jaffe
and Brill in 1966 and Freedman et al. in 1967, reported their experiences
with heroin addicts who volunteered to participate in treatment programs
centered around the use of cyclazocine. It was apparent that there did
exist a group ofopioid dependent individuals who, at some point, were
motivated to become totally independent of the need for opioid drugs.



However, several problems became apparent in these early clinical studies-
problems which are not yet entirely resolved, but which led directly to

this conference and to our present state of knowledge. First, most of

the subjects who volunteered for treatment with cyclazocine frequently
neglected to take the drug on a regular basis; most dropped out of treat-
ment within a few months, and by the time they were contacted many had
relapsed to regular opioid use (usually heroin). Second, many addicts
discontinued treatment complaining of the unpleasant side effects that
cyclazocine produced. While such complaints often seemed to the investi-
gators to be rationalizations, from a practical point of view it was diff-
icult to persuade patients to continue with treatment. In order to test the
conditioning theory and to determine if antagonists could play a useful

role in treatment, better antagonists were needed, i.e., drugs that were
freer of side effects and drugs that would have such a long duration of
action that daily ingestion would be unnecessary. It was apparent that this
was primarily a technological problem, and one that given time and money
could be solved.

Thus, by 1967 the basic strategy that would be required to test the utility
of narcotic antagonists in the treatment of opiate dependence was largely
shaped. Although Freedman and Fink and their co-workers continued to
explore the possibilities of using high doses of oral naloxone, a relatively
pure antagonist, most investigators felt that its short duration of action
and relative ineffectiveness by mouth limited its usefulness. In that
same year, 1967, Blumberg and his colleagues reported on the effects in
animals of a new oxymorphone-derived antagonist, EN-1639A, later to be
called naltrexone. Naltrexone seemed to be the sought after antagonist--
relatively free of agonistic activity, and with a longer duration of action
than noloxone. Although the formal archival publications did not appear
until 1973, at the 1971 meeting of the NAS/NRC Committee on Problems of
Drug Dependence Martin, Jasinski and their co-workers reported that in
post-addicts naltrexone was orally effective, long-acting and relatively
free of side effects.

The effort to move naltrexone from these preliminary observations on a

few patients at the Addiction Research Center at Lexington to the hands of
clinical investigators where its efficacy might eventually be tested was
given sudden acceleration when President Nixon created the Special Action
Office for Drug Abuse Prevention (SAODAP) on June 17, 1971. Along with
this office, established within the Executive Office of the President,
came both the economic resources and the influence needed to speed up the
development of narcotic antagonists. As the first director of SAODAP, 1
regarded the development of naltrexone as one of my high priorities.
However, even if I had not felt that the development of naltrexone was
worthwhile, I would have felt obliged nevertheless to bend every effort
toward its clinical development. Influential members of Congress had
become enthusiastic about the possibility of a non-dependence producing
pharmacological alternative to the use of methadone. The Congress included
in the legislation creating SAODAP a section on the development of antago-
nists along with appropriations to be used specifically for such development.



There have been numerous stumbling blocks along the way. Some of them
related to supplies of thebaine, the precursor used in the manufacture

of naltrexone, and the limited production of the drug. In addition, not
wanting to place all bets on a single drug, SAODAP initiated research

with other antagonists; and recognizing that eventually even the two to
three day duration of action of naltrexone would prove to be too short,
SAODAP also initiated the effort to develop long-acting depot preparations.
Ultimately, money, people and experimental designs were combined in a
manner required to produce the products and the data.

At various times over the past decade, as the effort to test the utility
of antagonists progressed, I pointed out that despite their great theoreti-
cal promise, antagonists might prove to be of value for only a limited
subgroup within the opioid using population. Yet, each of those times
there seemed to be little alternative to getting on with the effort to
subject antagonists to careful clinical testing and the resultant data to
rigorous and objective analysis. Some of the results of this long term
effort are presented here.

Jerome Jaffe, M.D.

College of Physicians and Surgeons
Columbia University, New York
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INTRODUCTION

Pierre F . Renault, M.D.

With the end of Phase II clinical testing of
naltrexone in sight and the planning for
Phase III underway, this seems an appropriate
time to take stock, review our accomplish-
merits, and re-evaluate our theories and pre-
conceptions. Obviously, this cannot be done
completely in only one volume. The full
promise of naltrexone will only be realized
after years of clinical innovation and care-
ful observation. The purpose of this volume
is to inform, act as a reference for clinical
procedures, encourage interest and possibly
stimulate further innovation and research
with this important new drug.

The volume contains a series of five papers
recounting the history of the political and
bureaucratic processes necessary to have
gotten us this far in the development of nal-
trexone. Dr. Julius gives a comprehensive
statement of the interest of the Federal gov-
ernment in making a narcotic antagonist avail-
able for use in the treatment of chronic opioid
dependence. Dr. Kaim details the decisions
which led to the formation of the CENA com-
mittee and the National Academy of Sciences
study. Dr. Tocus outlines the procedures that
the Food and Drug Administration has developed
to assure us of the safety and efficacy of all
the drugs marketed in this country. This is a
particularly helpful paper because it cata-
logs a process that most clinicians and
scientists find bewildering. Braude and Mor-
rison summarize the preclinical animal toxicity
studies, a crucial and difficult step in the

process of drug development. Dr. Hollister
gives a candid portrayal of many underlying
pressures that, fueledbysimplistic thinking
and unrealistic expectation, complicated the
beginning of naltrexone’s development. Dr.
Hollister’s paper highlights a tension which

is evident in other papers in this volume, a
tension between the wish to respond to society’s
demand that a solution be found for the prob-
lem of heroin abuse and the wish to develop
effective treatment for afflicted individuals
without exposing volunteer subjects to undue
risk. While it is true that political pressure
was important in overcoming the inertia and
getting naltrexone development underway, the
pace of development has been in step with the
pace of development of safety data and the
requirements of the FDA. The paper by Dr.
Willette on long-acting preparations

points us toward the future. Many questions
remain unanswered. What place will a sustained
release preparation have in future treatment?
Will it provide protection against the impulse
with gradual extinction, or will it simply be
another “sentence” removing responsibility from
the patient and only delaying the eventual con-
frontation with heroin availability? How can
these preparations be overridden when analgesia
is necessary?

Although much of our primary concern has been
the development of naltrexone as a clinically
useful medication, the paper by Martin, et al,
on the possible interaction of naltrexone with
“naturally occurring morphine-like agonists”



indicates the importance of research on nal-
trexone in the development of knowledge about
the basic processes of opioid action and phys-
ical dependence. “Pure” antagonists have no
known effect on normal organisms, but they
may have important effects in organisms whose
endogenous morphine-like substance (endorphin)
system has been disequilibriated by chronic
administration of opioid drugs. This possi-
bility relates directly to Dr. Wikler’s paper
and his interest in a possible “satiating”
effect of naltrexone in addicts. Later in the
volume Thomas, et al, and Landsberg? et al,
give clinical examples of such “satiation,”
and Goldstein supports the likelihood of this
interaction.

In his paper Dr. Wikler continues his tradi-
tion of provocative theorizing about the
addiction process and innovation in treatment
methods. He reviews the concept of extinction
which formed the basis for the use of narcotic
antagonists in treatment. Convinced that ex-
tinction is the process which must occur for
complete recovery from compulsive opioid use,
Dr. Wikler suggests new ways of overcoming

the failure of extinction to generalize beyond
the therapeutic setting. Meyer, et al, have
done extensive testing of the extinction theory
under controlled conditions. They found that
extinction achieved in a controlled inpatient
setting did not generalize. Those patients
who did well were those who continued to take
their naltrexone after discharge and who made
major lifestyle changes. This group of inves-
tigations has extended our understanding of
human heroin taking by making systematic
observations of heroin self-administration by
individuals who did not know whether they were

blocked by naltrexone or not blocked by placebo.

It took longest for extinction to occur in
those individuals with the longest history of
heroin use. They have also demonstrated that
interpersonal factors outweigh pharmacological
factors in determining continued heroin use.
They also advance the concept that taking
naltrexone creates the “stimulus state”
signals heroin is “unavailable” and that
therefore, addicts treated with naltrexone
must eventually face the day when treatment
ceases and heroin again becomes available.
This concept resonates with the clinical con-
cepts, later in the volume, of Lewis and Res-
nick, who feel that dropping out and returning
to treatment are part of a process of gaining
control over this state of facing heroin
availability.

that

O’Brien, et al, review their procedures for
outpatient extinction trials. Callahan, et
al, while agreeing that change in lifestyle
must be the ultimate goal of naltrexone treat-
ment, find that naltrexone aids the coopera-

tion of patients in their behavior therapy
techniques aimed at lifestyle change.

Three investigators, Lewis, Resnick, et al,
and Goldstein present clinical ideas on im-
proving the efficacy of naltrexone. Lewis
feels that a “permissive” attitude on the
part of clinic staff is helpful in allowing
patients to make full use of naltrexone. The
goal of treatment is “internalization of con-
trol.” Missing doses and clinic appointments
can be seen as effortstointemalize the pro-
tection against the impulse to take heroin
which naltrexone provides. Resnick, et al, in
their followup study give data to support this
“permissive” attitude by pointing out that
subsequent treatment periods, after relapses,
tend to increase in duration, that duration of
naltrexone treatment is correlated with even-
tual success, and that a decision to take
naltrexone is a “responsible” decision not to
take heroin. They feel that the clinic staff
must develop the trust of the client, so that
he will transfer his reliance from drugs to
his counselor.

Each of the investigators involved in the
clinical trials of naltrexone was asked to
summarize his experiences and to describe
actual clinical procedures to provide a refer-
ence source of clinical experience for other
investigators who plan to do clinical research
with this drug. A wide variety of experience
is represented in these papers. Among the
participants in the NAS Cooperative Study,
Parwatikar, et al, treated street addicts.
Hurzeler, et al, and Curran, et al, treated
primarily patients from the criminal justice
system who were not currently physically
dependent. Haas, et al, and Schoof, et al,
inducted patients from methadone maintenance
who required detoxification. Among the NIDA
Clinical Study participants, Thomas, et al,
have had the most extensive experience with
naltrexone in a general clinic population.
Greenstein, et al, have also treated a sub-
stantial number of patients and they give a
very detailed description of the clinic pro-
cedures. Brahen, et al, also give details of
a unique and important application of antago-
nist treatment within the criminal justice
system.

All the clinical papers fulfilled our request
for detailed information on clinic procedures.
Their impressions and results are consonant on
several issues:

1. Naltrexone is safe in the population tested,
otherwise healthy male heroin addicts
requesting treatment.

2. The major side effect is in the gastro-
intestinal system. The major symptoms are



anorexia, nausea and vomiting, and abdom-
inal cramping.

3. They are unanimous in their agreement that
naltrexone, at the equivalent of 50 mg/day,
completely blocks euphoria and the develop-
ment of physical dependence from street
heroin.

4. The induction procedures currently employed

are satisfactory.

5. The greatest problem with retention
occurred during the detoxification process.
Patients either could not complete detox-
ification or upon completion decided they
did not need further medication.

6. The study itself, especially the double-
blind study, was a factor in causing a low
retention rate.

7. Retention in treatment is not an adequate
measure of outcome.

8. Naltrexone is a drug for the highly
motivated.

9. The goal of treatment should be focused on
change of lifestyle.

10. The patient maintained on naltrexone must
eventually face a crisis when he attempts
to maintain control in the absence of nal-
trexone and heroin is again available.

Bradford has compiled an interim report on the
combined safety data collected in 17 separate
clinics involving 883 subjects who took study
medication. Review of this data confirms
clinical impressions presented earlier.
is no evidence of naltrexone being toxic.
Specific symptoms: loss of appetite, nausea
and vomiting, abdominal cramps and constipa-
tion did occur at a slightly higher frequency
among naltrexone patients.

There

Broader questions also remain. Who are the
patients likely to benefit from narcotic
antagonist treatment? Are there any low-
incidence side effects of naltrexone? Is
naltrexone the “ideal” antagonist? Naltrexone
was chosen because of its lack of agonistic
properties, which in the case of cyclazocine

were experienced as side effects; but would
an antagonist with some reinforcing agonistic
properties be more acceptable to patients and
therefore effective in a larger propertion of
patients? Does a pure antagonist such as nal-
trexone have a healing action on the dis-
equilibriated “endorphin” system? What are
the effects of naltrexone on protracted ab-
stinence? Is naltrexone best viewed as a
maintenance or a crisis drug?

It is our intent that this volume mark a point
in time when we begin the final developmental
phase. Our accomplishments consist of a body
of thought and data on opioid dependence and
strategies of intervention with naltrexone.
Naltrexone is thus far safe and efficacious.
Its usefulness is limited to a minority of
patients characterized by their motivation.
Perhaps naltrexone is not Dr. Hollister’s
“new magic bullet” for heroin addiction, but
it has stimulated the imagination of research-
ers in this field and its promise seems to
change and grow as our knowledge and under-
standing of basic processes increases.

The papers have been grouped roughly in the
same fashion as they were presented at the
National Academy of Science’s Satellite Nal-
trexone Conference, held June 6 and 7, 1976,
in Richmond, Virginia. The first set of
papers describes the Federal role in the
development of naltrexone. The second group
of papers describes the conceptual basis and
the results of the double-blind study of nal-
trexone’s clinical safety and efficacy con-
ducted by the National Academy of Science’s
Committee on the Evaluation of Narcotic Antag-
onists (CENA) . The third group of papers deals
with the NIDA open clinical studies of nal-
trexone safety and efficacy. The fourth group
of papers includes theoretical discussion and
the clinical testing of behavioral hypotheses
concerning the treatment of opiate addiction
with narcotic antagonists. The last paper is
a current assessment of the data collected on
naltrexone safety to date.

AUTHOR

Pierre Renault, M.D.
National Institute on Drug Abuse
Division of Research
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NIDA’S NALTREXONE
RESEARCH PROGRAM

Demetrios Julius, M.D.

The current naltrexone research program sup
ported by the National Institute on Drug
Abuse can be traced developmentally to its
embryonic beginnings in the mid-1960’s. At
that time Dr. William Martin and his co-
workers at the Addiction Research Center in
Lexington, Kentucky initiated a series of
studies into the use of narcotic antagonists
for the treatment of opioid dependence (Mar-
tin et al. , 1966). The studies were a prac-
tical outgrowth of the theoretical formula-
tions elaborated by Dr. Abraham Wikler over
the preceding years (Wikler, 1948 and 1965).
The results of the studies showed that a
narcotic antagonist could be effectively used
to block the euphorigenic and dependence-
producing properties of opioids in man. Fur-
thermore, this chemotherapeutic agent would
produce neither physical dependence nor abuse
liability in the treated individual. This
was important because previous treatment drugs
had the liability of producing their own
degree of addiction.

These early clinical studies into the thera-
peutic use of narcotic antagonists might have
faded into textbook obscurity had it not been
for a number of concurrent social and politi-
cal events that were rapidly developing. In
the years following the tragedy of President
Kennedy’s assassination on November 22, 1963,
our nation was quickly pulled into social
turmoil at home and military turmoil abroad.
By the late 1960’s this multi-determined
chaotic national scene had led hundreds of
thousands of individuals to seek multiple

avenues of relief. Many chose to seek refuge
in what was felt to be the blissful escape
provided by illicit drugs. This could be
viewed sociologically as a massive attempt at
self-medication. For many individuals, one
dead-end to which these pharmacological
avenues led was heroin addiction. Conse-
quently by 1970 the use of heroin both at
home and among our military personnel abroad
had reached epidemic proportions. Among
national authorities, apocalyptic visions of
opioid-dependent armed United States soldiers,
as well as similarly afflicted anti-war, anti-
American anarchists roaming the streets look-
ing for a “fix,” provided necessary impetus
to both the Executive and Legislative Branches
of the Government to authorize funding for
expanded research and treatment of opioid
dependence.

On dJune 17, 1971, President Nixon signed into
creation the Special Action Office for Drug
Abuse Prevention (SAODAP), to coordinate the
various resources of the cederal Government
necessary to check the continuing spread of
illicit drug abuse. These resources for drug
abuse research, prevention, and treatment had
been previously scattered across more than
fourteen different agencies. In 1972, the
Congress passed the Drug Abuse Office and
Treatment Act which was signed into Public Law
92-255, Section 224, 86 statement 72 on March
21, 1972. Among the numerous provisions of
the Law was a substantial financial support
for the expansion of research on “long-lasting,
non-addictive. blocking and antagonist drugs or



other pharmacological substances for the
treatment of heroin addiction.” With these
substantial mandates, SAODAP’s first director,
Dr. Jerome Jaffe, set the development of a
safe and effective narcotic antagonist as one
of the highest priorities for this new agency.

THEORETICAL BASIS OF NARCOTIC
ANTAGONIST THERAPY

Pharmacologically, a narcotic antagonist is a
substance which has the ability to block the
euphorigenic and dependence-producing proper-
ties of opioids (Martin, 1967). At the
present time, it is theorized that this type
of drug accomplishes this feat because of its
structural similarity to narcotics themselves.
Thus, antagonists have the ability to occupy
the same presumed opiate receptor sites in
the body as the narcotics do, and thereby
produce competitive inhibition of narcotics.
Different narcotic antagonist drugs also have
differential abilities to produce both antag-
onistic and agonistic action. These differ-
ential properties are, of course, important
in choosing the proper narcotic antagonist
for this type of therapeutic use. It should
be noted that a pure narcotic antagonist
differs greatly from a drug such as disulfuram
(Antabuse (R) ) . When alcohol is ingested, by
an individual taking the latter medication, a
violent physical reaction ensues that can have
life-threatening consequences. When heroin is
injected in a dose which is blocked by the
dose of the former medication being taken by
an individual, no physical reaction ensues.
Of course, an individual may attempt to over-
come the blockade with too great an amount of
heroin and fatally overdose himself.

This unique class of antagonist drugs thus
formed the basis of a potential treatment
modality as outlined by Wikler (1948, 1965)
and Martin, et al. (1966). They postulated
that operant conditioning plays an important
role in initiating and perpetuating heroin
use. Initially, the euphorigenic properties
of narcotics probably act as strong reinforc-
ers of what was conceptualized as “drug-
seeking behavior” in the opioid-dependent
individual. Thereafter, tolerance to the
narcotic develops and slowly reduces the
euphoric effects. In addition to the pursuit
of pleasure (the euphoric effects), there is
now within the individual a growing awareness
of the need to avoid pain (the abstinence
syndrome) . Therefore, the avoidance of the
discomforting opiate abstinence syndrome also
perpetuates the “drug-seeking behavior.”
Finally, a hypothesized “conditioned absti-
nence syndrome” may apparently be precipitated
by environmental stimuli that have been asso-
ciated with opiate dependence in the past.
Occasionally after opiate detoxification,

dependent individuals have described the on-
set of withdrawal symptoms by merely coming
into contact with their previous environment.
This conditioned abstinence syndrome may be
characterized by increased reactivity to
stimuli, prolonged abnormal autonomic res-
ponses, feelings of dysphoria, and often an
intense “craving.”

Quite logically, it was theorized, the nar-
cotic antagonist could be used to control
these various determinants of drug-seeking
behavior. Since the antagonist would block
the euphoria and the dependence produced by
the opiates, the reinforcement for drug-
seeking behavior provided by these two criti-
cal determinants of opioid dependence would
gradually be attenuated. Furthermore, the
antagonist would protect the detoxified indi-
vidual against the conditioned abstinence
syndrome. Thus, with the absence of these
reinforcers would come the gradual extinction
of the drug-seeking behavior itself.

The protection afforded by the antagonist
would then give the needed time to aid the
detoxified individual in altering his life’s
course. In the context of a close and humane
psychotherapeutic milieu, the individual could
learn to regain control over his own destiny.
That is to say, he could begin to develop
greater internal controls and greater indepen-
dence and begin to extricate himself from the
sticky external web of drugs and environmental
pressures that had ruled his life until then.

DEVELOPMENT OF AN OPTIMAL
NARCOTIC ANTAGONIST

In light of the above-described socio-politi-
cal milieu and the enticing theoretical
notions concerning the antagonists, we can
easily understand why the development of a
safe, effective antagonist was of the highest
priority for SAODAP in 1971. SAODAP directors
also recognized that the selection and develop-
ment of such an antagonist was of no burning
interest to the private pharmaceutical indus-
try. The projected spending of research and
development funds and time seemed to outweigh
projected returns from what appeared to be a
limited market. This projected spending was
high because the development of a new drug is
a complicated and time-consuming affair.

By law, any new drug must pass through 